Introduction
This bibliography was prepared to assist scientists and managers to access the published work on the biota of the Cocos (Keeling) Islands. It has been based on several older selected reference lists as well as DIALOG database searching in 1987. Previous lists used were those of Gibson-Hill in his various publications and an unpublished bibliography compiled by D. R. Stoddart in 1976 which was based on listings in "Island Bibliographies" (edited by M-H. Sachet and F.R. Fosberg) . A broader list, compiled by P. Bunce was also used.
The bibliography does not aim to be comprehensive as far as the taxonomy of the biota is concerned because of the impossibility of tracing relevant references where Cocos (Keeling) does not appear as an abstracting keyword. Unpublished work is largely excluded except for some few recent and relevant Departmental or consultant reports. Also excluded are newspaper, colonial government and minor historical reports which contain little mention of the biota. Gibson-Hill (ed. 1953 ) is most useful in regard to such reports.
Listings are in author, year, title order; together with annotation. There is a keyword index and an indexed list of first authors.
History of biota studies
It is clear from the bibliography that most work by scientists on Cocos has been stimulated by the extraordinary isolation of the atoll and thus its significance to the distribution of organisms. Cocos is not only one of the most remote atolls but it lies in a position which can be regarded as the western end of the Western Pacific marine biogeographic province. For many species, Cocos represents their westernmost limit of distribution.
There are other reasons why most studies have been restricted to collecting for taxonomic purposes. For one, many biologists have been there for only short periods and others were doing biological work as an adjunct to their professional work e.g. in medical practice. Access and the cost of getting to Cocos has hindered more detailed studies. Since the magnificent opportunistic efforts of Gibson-Hill in 1941 there have been only two major scientific efforts on Cocos until recently. Both were funded by North American agencies to enable collecting expeditions for fish (1974) and molluscs (1963) .
The flowering plant flora is being taxonomically reviewed for the Flora of Australia volume on Christmas and Cocos (Keeling) Islands, due for publication in 1990. So far, only one endemic species has been recognized. Given the degree of isolation of Cocos, this suggests the present land flora is relatively recent, perhaps largely post-glacial. The composition of the flora is as follows: About 40 species of marine algae and the relatively few lichens and mosses were collected by Williams in 1986 and these are being examined at the Australian National Botanic Gardens. The fungi have probably not been well collected, apart from some plant pathogens by .
Invertebrates -Insects Wood-Jones made the first attempt at a comprehensive insect collection in 1905. Unfortunately, many of the specimens collected by Gibson-Hill in 1941 went to Singapore and have not been located. Campbell (C.S.I.R.O.) made further collections in also collected insects and provided a checklist of their collection with most specimens identified at least to genus level. The Lepidoptera have been studied recently by Holloway (1982) who concluded that the moths and butterflies are largely native to Cocos, although there may have been a few introductions. Earlier authors have suggested that there have been many insect introductions since settlement.
Other Terrestrial Invertebrates
There has been only sporadic collecting of non-insect invertebrates and no work has been done on the soil fauna, although this does not appear to be diverse. Earthworms occur and are abundant during the wet season, probably contributing significantly to litter breakdown especially in husk piles. Soil nematodes (8 species) and litter molluscs (8 species) were recorded by .
Invertebrates -Marine
The collections of Gibson-Hill were until 1989 the only recent ones for most marine invertebrates and in themselves were limited in coverage, for various reasons. His collections of soft corals, anemones, sea cucumbers, some starfish (Linckiidae) and worms were all lost during World War 11. There are reasonable checklists for hard corals (74 species), echinoderms in part (30 species), molluscs (163 species, 154 marine) and crabs (c. 120 spp.); most of these published in the Bulletin of the Rafles Museum 22 (1950) . collected the molluscs extensively in 1963 when two people collecting over 7 weeks yielded 486 species of molluscs fmm Cocos reefs and the lagoon, giving an overall 504 species. This total compared with the 154 species found by Gibson-Hill suggests that his collections of most groups are likely to be very inadequate.
The Western Australian Museum has this year completed a marine fauna survey for the Australian National Parks and Wildlife Service covering both invertebrates and fish.
Vertebrates -Terrestrial Reptiles and birds have been the subject of considerable study over the years and there are recent publications on both groups. Cogger et al. (1983) summarized the past and present distribution of the four species of reptiles as well as their ecology and conservation needs. Stokes et al. (1984) provide the most recent checklist of bird species (31 approx.) with notes on distribution and breeding status with particular respect to North Keeling. All mammals on the Islands are introduced and there are no amphibians.
Vertebrates -Marine
The fish fauna was only sporadically collected until 1974 when a North American expedition visited. Many sites on the main atoll were sampled and SCUBA observations were made to depths of 75m. Several new species have been described based on Cocos specimens but unfortunately a full report on the collections has not been found and may not exist. There is a checklist for fishes of 189 species based on Gibson-Hill's 1941 collections, but this will be revised considerably by the recent survey. The only other marine vertebrates are the green and hawksbill turtles and an unidentified species of dolphin; all occur in and around the atoll. Apparently there are no resident sea snakes, although some have been found washed up.
North Keeling Island
Due to difficulty of access and related problems of collecting on North Keeling, this island has had only very occasional and limited collecting of its biota. Gibson-Hill visited for a total of 3 days in 1941 and gave a broad description of the various communities. Guppy in 1888 and Wood-Jones in 1906, each spent less than a day there and made only a brief account of their necessarily superficial observations. Since 1984, ANPWS officers have been surveying bird populations and in 1986 Williams surveyed the vegetation and flora and collected some marine algae.
Hence North Keeling is less well studied than the main atoll. Whilst one would not expect to find too many additions to the biota compared to the main atoll, there is a strong argument for documenting what is there now, in tams of North Keeling being a far less altered system than the main atoll. Fish, the marine and terrestrial invertebrates, and algae require most attention and are the groups most likely to produce additions to species lists. The only detailed study of the island prior to 1986, other than that of Guppy, who spent 6 days on the island in 1888. Contains description of the vegetation (with a map), associated seabirds and other fauna, history of use by the islanders. Several appendices cover the name 'CocosKeeling', the wreck of the 'Emden', and a faunal species checklist. Plates and Maps.
Gibson-Hill, C.A. 1948. The robber crab. Malayan Nature J. (Kuala Lumpur) 3(1): 10-14.
(also published in Zoo Life, 4,1949,58-60). Contains some broad observations on the robber crab based on work on Cocos and Christmas Islands. Hunting for food is said to be the major cause of the species decline in abundance on Cocos. This crab generally hides under rock ledges or fallen trees and was not observed to make serious attempts to dig its own burrow. Discusses the coconut opening ability of the crab. A most useful compendium of older @re 1860), and more difficult to obtain reports and letters concerning the subject. Some of the earlier reports are relevant to considerations of the presettlement biota. Provides a systematic account of the 59 species of Lepidoptera that have been recorded. The Nagia linteola complex of species is reviewed and the paper gives a review of the biogeography of the Cocos Lepidoptera. Most species are said to have colonized naturally with only a few possible exceptions.
